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Claims 



What is claimed is: 
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(a) 



(b) 



A method for implementing a system interconnect for transporting afrfst cell 
containing a plurality of data between a plurality of nodes whereipf >aid system 
interconnect includes: a first unidirectional path between eadz'pair 0 f adjacent 
nodes of said plurality of nodes, said first unidirectional patj/includes an incoming 
end and an outgoing end and a first plurality of signal lines and a frequency 
reference line, said pair of adjacent nodes having a source node and a receiver 
node, each of said plurality of nodes includes an in^ut section connected to said 
incoming end of an input path, and an output section connected to said outgoing 
end of an output path, said metljqd compri^ftg steps of: 

providing a frequency reference sh 
plurality of nodes; / 



gna^on said frequency reference line to said 



generating, by a phase lpck 

said frequency reference 
each of said plurality of 
said receiver node havin 



noc 



squency multiplier, a node clock based on 
node clocj^naving the same frequency for 

source jrode having a source node clock and 
node clock; 



(c) transmitting said fim cell from said output section of said source node to said 
input section of sai« receiver node over a first unidirectional path, by emitting a 
plurality of dats/transitions representing said first cell, onto a first plurality of 
signal lines at said outgoing end of said first unidirectional path; and 

(d) receiving/said data transitions from said first plurality of signal lines at said 
incoming end of said first unidirectional path at said input section of said receiver 
node/ 
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2. 



(e) 



The method of claim 1 wherein said receiver node further comprises an^<fdress 
comparator mechanism and a node address, said first cell comprises a 
destination address, and said method further comprises: 

comparing said node address with said destination address. 



3. The method of claim 2 wherein said method further comprises: 

(f) emitting said plurality of data transitions, in synchronization with said receiver 

node clock, onto a second plurality of data line^at said outgoing end of a second 
unidirectional path while receiving said data jAnsitions from said first plurality of 
signal lines. 

4. The method of claim 2 wher^fn said method further comprises: 
(fl) detecting that said receiver/node is/ransrrjitting a secojxf cell at said outgoing end 



(f3) 
(f4) 



of a second unidirectiona 



(f2) storing a third cell in a bkpa&/bdfTer i 



destination address, said t 
step (d); 



patty 



/ell c\ 



fed 



lode address is different from said 
from said data transitions received at 



detecting when said ^econd cell has been completely transmitted; and 

transmitting said/third cell from said bypass buffer at said outgoing end of said 
second unidirec/ional path. 



5. The method/of claim 2 wherein said method further comprises: 
(f) swallowit/g said plurality of data transitions defining a second cell if said node 
address/is the same as said destination address. 
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1 6. The method of claim 5 wherein said method further comprises £ne steps of: 

2 (g) processing said second cell; and 

3 (h) transmitting a response cell addressed to said source n^de from said output 

4 section of said receiver node. 



The method of claim 6 wherein step (c) further comprises storing a copy of said 
first cell in a cell storage, and further comprising the steps of: 

receiving said response cell at said source /lode; and 



(j) removing said copy of said first cell frofm said cell storage. 
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8. The method of claim 2 v^Kerein saijd firsj cell is a broadcast celL and further 
comprising: 

(f) capturing a second (tell; and 

(g) emitting said plurality of dpi transitions onto a second plurality of data lines at 



said outgoing end o 



a second unidirectional path. 



9. The method of clairmS farther comprising: 

(h) processing said second cell; and 

(i) transmitting a response cell to said source node. 



1 10. The method of claim 1 further comprising: 

2 initializing each of said nodes by emitting a plurality of training signal edges on 

3 each of/said first plurality of signal lines to condition each of said plurality of DLLs 

4 such that said training signal edges are synchronized with said node clock. 
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11. The method of claim 1 wherein said input section includes a plurality of adjustable 
delays with one adjustable delay for each of said first plurality of signal l^nes, and 
further comprising: 

synchronizing said data transitions from said first plurality of signal lines to said 
receiver node clock through use of said plurality of adjustable delays. 

12. The method of claim 1 wherein said input section include^an adjustable delay and 
further comprising: 

synchronizing said data transitions from said first plurality of signal lines to said 
receiver node clock through use of said adjustable delay. 



13. A method for implementing^ system interconnect for initializing a plurality of 
nodes on a ring network raving a plurality of links, said method comprising steps 
of: 

(a) emitting a reset sequence froiryaiirst node toWset a second node upon detection 
of said reset sequence; 

(b) emitting said reset sequence from said second node; and 

(c) terminating emission oVsaica reset sequence by said first node upon receipt of said 
reset sequence at said/first node. 



14. The method of claim 13 further comprising steps of: 

(d) emitting a training sequence from said first node to train said second node; 

(e) emitting saiu training sequence from said second node; and 

(0 terminating emission of said training sequence by said first node upon detection of 
said training sequence at said first node. 
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15. A method for implementing a system interconnect having a plurality erodes, 
said interconnect for transporting a cell from a source node on a ringXetwork to a 
destination node on said network, said network having a first pathr and a second 
path, one of said plurality of nodes being a configuration nodeysaid method 
comprising steps of: 

(a) initializing said plurality of nodes; 

(b) emitting onto said first path, by said configuration node, a first identifying 
address sequence containing a configuration node'address; 

(c) receiving from said first path said first identifying address sequence by a second 
node; 

(d) modifying said configuration node address contained in said first identifying 
address sequence to create a/^econd noae address; and 

(e) emitting onto said first path, by said second node^econd identifying address 
sequence containing saifd seconcr node address. 

16. The method of claim 1.5 furttK Acomprisiiwsteps of: 



(bl) emitting onto said secc 



i, lW sajd'eonfiguration node, said first identifying 



address sequence contzmiing said configuration node address; 

(cl) receiving from saicf second path by said second node a third identifying address 
sequence dependent on said second node's position on said second path; 

(f) determining a number of nodes on said ring network; and 

(g) initializing^ link selection register (LSR) to indicate which of said first path and 
said second path is a preferred path to each of said plurality of nodes by using 
information contained in said first identifying address sequence and said third 
identifying address sequence. 
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17. A method for implementing a system interconnect for transporting a celUrom a 
source node to a destination node on a ring network having a plurality of links, 
said method comprising steps of: 

(a) detecting an interrupt condition change at said source node, safa interrupt 
condition change comprising either an interrupt assertion oj/an interrupt 
deassertion; 

(b) creating an interrupt cell at said source node responsive to the detecting said 
interrupt condition change, said interrupt cell being addressed to said destination 
node and containing said interrupt condition change; 

(c) transporting said interrupt cell to said destination node; and 

(d) asserting an interrupt signal^f^ai^d^stination node responsive to said interrupt 
condition change. 





1 8. The method of claim 17 Avherei 

(dl) recognizing said interrupt 
node; and 

(d2) incrementing an up/dOAvir counter 



19. The method of claim fo wherein step (d) further comprises: 
(d3) detecting that^aid up/down counter is non-zero; and 

(d4) posting an interrupt at said destination node. 



comprises: 
said interrupt assertion at said destination 



1 20. The method of claim 17 wherein said cell further comprises a source node 

2 identifier and step (d) further comprises: 

3 (dl) saying said source node identifier and said interrupt condition change. 
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21. The method of claim 17 wherein step (d) further comprises; 
(dl) recognizing said interrupt cell containing said interrupt deassertion; and 

(d2) decrementing an up/down counter. 

22. The method of claim 21 wherein step (d) furfher comprises: 
(d3) detecting that said up/down counter is zero; and 

(d4) clearing an interrupt at said destination node. 



23. 



24. 



(a) 
(b) 

(c) 



The method of claim 17 wherein /aid interrupt cell comprises an interrupt security 
code and step (d) further composes matching said interrupt security code with a 
destination node interrupt security code. 



A method for implementi 
source node to 
network havin 



tracking a number ofvincomD 



Ig a system interconnect for transporting a cell from a 
lion noqe of ^plurality of destination nodes on a ring 
plui^lity of link?f said method comprising steps of: 

ransactions; 



delaying generati 
transactions is o* 



side 



' said cell if one more than said number of incomplete 
a sliding window width; 



generating saLa cell after one more than-said number of incomplete transactions is 
within said sl/ding window width; and 



(d) transporting said cell to said destination node. 



25. The method of claim 24 wherein the tracking said number of incomplete 

transactions comprises tracking one of said number of transactions sent from said 
source node to said destination node. 
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1 26. The method of claim 24 wherein said method further comprises: 

2 (0 accounting for an increase in said number of incomplete transactions. 

1 27. The method of claim 26 wherein said method furdter comprises: 

2 (g) detecting a response cell sent from said destination node; 

3 (h) completing an incomplete transaction dependent on said response cell; and 

4 (i) accounting for a decrease in said number of incomplete transactions. 

1 28. The method of claim 24 wherein said destination node is a hop node: 
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29. The method of claim 24 wherein/Step (a) further comprises: 
(al) receiving, by said soyrC^od^ a previously sent cell sent from said source node; 
and 

(a2) reducing a sliding windoyw w\dth. 



30. 



The method of 

tracking a pit 

node to each 



claimpM whereiA step/(a) further comprises: 

ralit\fo\number of incomplete transactions sent from said source 
saiG/plur&jity or destination nodes. 



31. 



(a) 



(b) 



of 



A method for implementing a system interconnect for transporting a cell from a 
source node 16 a destination node on a ring network including a clockwise path 
and a count/rclockwise path, said method comprising steps of: 

accessing / link selection register at said source node to select which of said 
clockwis/path and said counterclockwise path transports said cell; and 

transporting said cell to said destination node over said clockwise or 
counterclockwise path as selected. 
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32. The method of claim 31 wherein step (a) further comprises: 

(al) configuring said link selection register at said sourc/node to specify a preferred 
path to said destination node by specifying which^of said clockwise path and said 
counterclockwise path is used to transport said/cell to said destination node. 

33. The method of claim 32 wherein said system interconnect includes an intermediate 
node between said source node and s*ud destination node on one of said paths, and 
step (a) further comprises: 

(a5) reconfiguring said link selmionVegister at said source node to route said cell 
away from said intermediate^ node. 



34. The method of cla/m 3/vAherein stdp (a) further comprises: 
(a2) detecting a failed transaction on said preferred path; and 



(a3) retrying said fail 



xi transact ion-^rfa non-preferred path. 



35. The method hi claim 3 1 wherein said system interconnect includes an intermediate 
node and / plurality of other nodes each having a node specific link selection 
register/and step (a) further comprises: 

reconfiguring said node specific link selection register for each of said plurality of 
other nodes to select a plurality of preferred paths to every other of said plurality 
of/other nodes, each of said plurality of preferred paths excluding said intermediate 
/node. 
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36. A method for implementing a system interconnect for transporting^ cell from a 
source node to a destination node on a network having a plurality of rings, each 
of said plurality of rings having a plurality of nodes, said plurality of rings 
including a source ring and a second ring with said source ring and said second 
ring connected by a ring coupler node, said method comprising steps of: 

(a) constructing a cell having a routing tag having a Rrst forward hop address and a 
second forward hop addresses by said source ^de; 

(b) transmitting said cell onto said source ring/ 

(c) swallowing said cell from said source ririg by said ring coupler node; and 

(d) transmitting said cell onto said serond ring by said ring coupler node. 



37. The method of claim 36 wher^i steb (d) further comprises 
(dl) replacing said first fprwara h^'pydcre^with said second forward hop address in 



said routing tag by said ring 



38. . The method of clai 



/ 



)upler node, 
(erein step (d) further comprises: 



(dl) transmitting a^esponse cell corresponding to said cell back to said source node by 
said ring coupler node. 



39. The methoti of claim 36 wherein step (d) further comprises: 



(dl) transmitting a response cell corresponding to said cell back to said source node by 
saidytlestination node. 



696-0 1/D8C 



12/1 7/96 



Page: 97 



1 40. A method for implementing a ring-to-ring coupler node with an address for 

2 transporting a cell comprising a routing tag from a first ring t^/a second ring, said 

3 method comprising steps of: 

4 (a) receiving said cell from said first ring; 

5 (b) determining disposition of said cell solely from routing tag and said address; 

6 and 

7 (c) transmitting said cell onto said seconoyriryg. 



^ 3 
111 4 
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41. A method for recovering frafn loss/f£n\initial fluency reference signal on a 
first path comprising steps Jof: 

(a) delaying a backup frequency refe/ence signal to generate a delayed frequency- 
reference signal in phascym^hjp/d initial 'frequency reference signal; 

(b) detecting loss of said/initial frequency reference signal; and 

(c) using said delayed frequency reference signal. 



^ 2 



42. The method /f claim 41 wherein said backup frequency reference signal is a 
master clock signal, or a frequency reference signal on a second path. 
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43. A method for accessing a first bus connected to a system interconnect a first 
node comprising steps of: 

(a) performing a bus operation on a second bus connected to said system 
interconnect at a second node; 

(b) converting said bus operation into a cell; 

(c) transporting said cell over said system intercorjnect from said second node to said 
first node; and 



(d) performing said an equivalen, 
after receipt of said cell by 



44. The method of claim 43 wherei 
bus is a second PCI bus. 



45. 



The method of claim |43 

(e) obtaining a result (m&i pe 
bus; 




tion on said first bus by said first node 



bus is a first PCI bus and said second 



^ing: 

formance of said equivalent bus operation on said first 



(f) converting said/result into a second cell; 

(g) transporting said second cell over said system interconnect from said first node to 
said second node; and 



(h) completing said bus operation. 
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46. A system interconnect apparatus for transporting a first cell conta^iing a 

plurality of data between a plurality of nodes wherein said system interconnect 
includes: a first unidirectional path between each pair of adjacent nodes of said 
plurality of nodes, said first unidirectional path includes an incoming end and an 
outgoing end and a first plurality of signal lines and a frequency reference line, 
said pair of adjacent nodes having a source node and a Receiver node, said 
apparatus comprising: 

a clock originator node configured to provide a f/equency reference signal on 
said frequency reference line to said plurality oy nodes; 

a phase lock loop frequency multiplier configured to generate a node clock based 
on said frequency reference si&na1>said node clock having the same frequency for 
each of said plurality of nodes, said source node having a source node clock and 
said receiver node having/a receiver/npde clock; 



an output section of sa 



path configured to transmit s 



over a first unidirectk nal y 

said source node clock 
lines at said outgoing e 



source node connected to said outgoing end of an output 




t\yio said input section of said receiver node 
\ing a plurality of data transitions using 
rst cell, onto a first plurality of signal 
first unidirectional path; and 



an input section of sara receiver node connected to said incoming end of an input 
path configured to receive said data transitions using said receiver node clock, 
from said first plurality of signal lines at said incoming end of said first 
unidirectional path. 



1 47. The apparatus of claim 46 wherein said first cell comprises a destination address 

2 and said receiver node further comprises a node address and a routing decision 

3 logic mec/anism configured to compare said node address with said destination 

4 address, y 
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48. The apparatus of claim 47 wherein said receiver node further comprises: 

a forwarding logic mechanism configured to emit said plurality of data transitions, 
in synchronization with said receiver node clock, onto a second plurality of data 
lines at said outgoing end of a second unidirectional patf/while receiving said 
data transitions from said first plurality of signal lines, sfiid forwarding logic 
mechanism dependent on said routing decision logic pnechanism. 



49. 



50. 



The apparatus of claim 47 wherein said receiver/node further comprises: 

an emitting decision mechanism configured/o detect that said receiver node is 
transmitting a second cell at said outgoing efnd of a second unidirectional path; 

a bypass buffer configured to store a th/rd cell if said node address is different 
from said destination address, said thipfl cell constructed from said data transitions 
received by said input section; 

a finished emitting decision mechanism configured to detect when said second 
cell has been completely transrrymed; 

ti bypass/buffer mechanism configured to transmit said third 
ss buff^/pt said outgoing end of said second unidirectional path. 

The apparatus of cl&imy^ wherein said receiver node further comprises: 
a cell swallowing mechanism configured to swallow said plurality of data 
transitions defining/4 second cell, said cell swallowing mechanism dependent on 
said routing decision logic mechanism. 



a transmit cell fro 

cell from said bypa 



51. The apparatus pf claim 50 wherein said receiver node further comprises: 

a cell management mechanism configured to process said second cell; and 

a respons/cell mechanism configured to transmit a response cell addressed to 
said source node from said output section of said receiver node. 

696-01 /08C 12/17/96 



Page: 101 



2 
3 
4 
5 



52. The apparatus of claim 51 wherein said source node further comprises: 

an incomplete transaction cache (ITC) configured to store a o*py of said first 
cell in a cell storage, said ITC further configured to remove^aid copy of said first 
cell from said cell storage dependent on receipt of a resp£ 
node. 



lse cell at said source 
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54. 



The apparatus of claim 47 wherein said first ceH is a broadcast cell and said 
receiver node further comprises: 

a cell swallowing mechanism configur 
transitions defining a second/cell; ar 



to swallow said plurality of data 



a forwarding logic mechanism 

in synchronization with said xjtz 
lines at said outgoing ent 
data transitions from sai 



)nfigure!d to emit said plurality of data transitions, 
nler nodejclock^onto a second plurality of data 
ectional path while receiving said 
signal lines. 



a sfecofid uni 
first plurality of 



The apparatus of cl&m 53S^herein said receiver node further comprises: 
a cell processing mechanism configured to process said second cell and to 
generate a status; and 

a respons/ mechanism configured to transmit a response cell to said source node, 
said response cell containing said status . 
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55. The apparatus of claim 46 wherein each node further comprises: 

a training signal generator configured to emit a plurality of training signal edges 
on each of said first plurality of signal lines; and 

an initialization logic configured to condition ea^h of said plurality of DLLs such 
that said training signal edges received from saW first plurality of signal lines at 
said incoming end of said first unidirectional path are synchronized with said node 
clock. 



1 56. The apparatus of claim 46 wherein said input section comprises: 



2 

O 

*0 3 

s p 
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a plurality of adjustable 
plurality of signal lines; an 



delays'yith one\adjustable delay for each of said first 



a synchronization mec 
from said first pluralit 
said plurality of adjustable <^lays. 



'an&m afcu\figured lo synchronize said data transitions 
receiver node clock through use of 



>igr 



O 



57. The apparatus of claim 46 wherein said input section comprises: 
an adjustable d/lay; and 

a synchronization mechanism configured to synchronize said data transitions 
from said first plurality of signal lines to said receiver node clock through use of 
said adjustable delay. 
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1 58. A system interconnect initialization apparatus for initializing a plurality of 

2 nodes on a ring network having a plurality of links, said system comprising: 

3 (a) a first reset mechanism configured to emit a reset sequence a first node to 

4 reset a second node upon detection of said reset sequence^ 

5 (b) a second reset mechanism configured to emit said rpset sequence from said second 

6 node; and 

7 (c) a reset termination mechanism configured/to terminate emission of said reset 

8 sequence by said first node ^6rT^ceiptyOf said reset sequence at said first node. 



p 

M. 5 



O 

M 7 

45 



8 



■59. 
(d) 



The apparatus of claim 58 funher^rrnprising: 



a first training mechai 

node to train said second 



(e) a second training me$ 

second node; and 



ism configured to emit a training sequence from said first 



configured to emit said training sequence from said 



(0 a training termination mechanism configured to terminate emission of said 

training sequence by said first node upon receipt of said training sequence at said 
first node y 
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1 60. A system interconnect apparatus having a plurality of nodes, said appar^fus for 

2 transporting a cell from a source node to a destination node on a ring/network 

3 having a first path and a second path, one of said plurality of no^es being a 

4 configuration node, said apparatus comprising: 

5 an initialization mechanism configured to initialize said^lurality of nodes; 

6 a first emitting mechanism in said configuration irode configured to emit a first 

7 identifying address sequence containing a cj^miguration node address onto said 

8 first path; 

9 a first receiving mechanism/in a j^cond nod^c on figured to receive from said first 

10 path said first identifying address sequence, 

-11 an address modification/fhecrfanism configured to modify said configuration node 

nl^2 address contained in first identifying address sequence to create a second node 

%ji3 address; and 

I s * 14 a second emitting mechanism in said second node configured to emit onto said 

yus first patlyr second identifying address sequence containing said second node 

u ^6 addres 
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61. The apparatus of claim 60 further comprising: 

a third emitting mechanism in sai/ configuration node configured to emit said 
first identifying address sequence/containing said configuration node address onto 
said second path; 



a second receivi 
said second path 



node's position 




chamsm in said second node configured to receive from 
identifying address sequence dependent on said second 



(on said/econd path; 



a node number 
determine a nuinbey c 
address sequence amd/thiri 



detej/piinat\on mechanism in said second node configured to 

laid ring network using said second identifying 
fying address sequence; and 



a link selection/tegister initialization mechanism configured to initialize a link 
selection regi/ter (LSR) to indicate which of said first path and said second path is 
a preferred/path to each of said plurality of nodes by using information contained 
in said firs/ identifying address sequence and said third identifying address 
sequencer 
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1 62. A system interconnect apparatus for transporting a cell from a source no0e on a 

2 ring network to a destination node on said network, said network havirfg a 

3 plurality of links, said apparatus comprising: / 

4 an interrupt detection mechanism configured to detect an intennjpt condition 

5 change at said source node, said interrupt condition change comprising either an 

6 interrupt assertion or an interrupt deassertion; / 

7 an interrupt cell creation mechanism configured to create an interrupt cell at 

8 said source node responsive to the interrupt detection mechanism, said interrupt cell 

9 being addressed to said destination node and containing said interrupt condition 

10 change; S^y. / 

11 a cell transportation mechanism configured to transport said interrupt cell to said 

? Lf If' 

=P 12 destination node; and / V / 

n 13 an interrupt assertion mechanise/ :anfigured,to assert an interrupt signal at said 

"~4 u destination node responsive to sxtd injemipt/ondition change. 

1 63. The apparatus of claim 62 vvhe/ein the interrupt assertion mechanism further 

u 2 comprises: y J 

ifj 3 an interrupt assertion recognition mechanism at said destination node configured 

^ 4 to recognize said krterrupt cell containing said interrupt assertion and increment an 

5 up/down counter. 

1 64. The apparatus of claim 63 wherein the interrupt assertion mechanism further 

2 comprises^ 

3 a post interrupt mechanism configured to detect that said up/down counter is non- 

4 zero/nd to post an interrupt at said destination node. 
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1 65. The apparatus of claim 62 wherein said cell further comprises a/source node 

2 identifier and the interrupt assertion mechanism further comprises: 

3 a storage mechanism configured to save said source no^e identifier and said 

4 interrupt condition change. 

1 66. The apparatus of claim 62 wherein the interrupj/assertion mechanism further 

2 comprises: 

3 an interrupt deassertion recognition mechanism at said destination node 

4 configured to recognize smd inten^jpycell containing said interrupt deassertion; and 

5 decrement an up/dowp counter. 



1 67. The apparatus of cl^im 66 wj^rein tn£ interrupt assertion mechanism further 

2 comprises: 

3 a clear interrupt jnech^ntim configup&i to detect that said up/down counter is 

4 zero and to clear an imeri/uRt at said destination node. 

1 68. The apparatus of claim^2 wherein said interrupt cell comprises an interrupt 

2 security cod/and the interrupt assertion mechanism further comprises: 

3 an interrupt security mechanism configured to match said interrupt security code 

4 with a destination node interrupt security code. 
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70. 



71. 



A system interconnect apparatus for transporting a cell from a source node to a 
destination node on a ring network having a plurality of destination ^odes, said 
network having a plurality of links, said apparatus comprising: 

an incomplete transaction cache configured to track a number ^incomplete 
transactions; 

a delay mechanism configured to delay generation of said if one more than 
said number of incomplete transactions is outside a sliding window width; 

a ceil generation mechanism configured to generate/said cell after one more than 
said number of incomplete transactions is within saiG sliding window width; and 

a cell transport mechanism configured to transport said cell to said destination 
node. 

The apparatus of claim 69 whep^in th^u/complete transaction cache further 
comprises a node specific tracking mechanism configured to track one of said 
number of transactions sen/ from sa/d soprce node to/aid destination node. 



The apparatus of claim 69 whereintysaid i pparatus further comprises: 

/ / /\ J / 
an first accounting mechanism coafiguredao account for an increase in said 

number of incomplete iiansactions. 



72. The apparatus of claim/7 lwherein said apparatus further comprises: 

a response cell detection mechanism configured to detect a response cell sent 
from said destination node; 

a transaction completion mechanism configured to complete an incomplete 
transaction dependent on said response cell; and 

a second accounting mechanism configured to account for a decrease in said 
number of incomplete transactions. 
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73. The apparatus of claim 69 wherein said destination node is a hop node. 

74. The apparatus of claim 69 wherein the incomplete transaction /ache further 
comprises: 

a receiving mechanism configured to receive, by said source node, a previously 
sent cell sent from said source node and to reduce a sliding window width. 

75. The apparatus of claim 69 wherein the incomplete transaction cache further 
comprises: 

a tracking mechanism configured to traded plurality of number of incomplete 
transactions sent from said source node/o each of said plurality of destination 
nodes. 

76. A system interconnect app£ratu^(for transporting a cell from a source node to a 
destination node on a ring network\vherein said network includes a clockwise 
path and a counterclockwise path, sard apparatus/omprising: 



a link selection regi 



register at said source node 
counterclockwise pa h trans 



ter access mechanism configured to access a link selection 



select which 61 said clockwise path and said 
ts said celwand 



a cell transport mechanism configured to transport said cell to said destination 
node over said clockwise or counterclockwise path as selected. 



77. The apparatus of/tlaim 76 wherein the link selection register access mechanism 
further comprises: 

an initialization mechanism configured to initialize said link selection register at 
said source node to specify a preferred path to said destination node by specifying 



s /id 



which of sdid clockwise path and said counterclockwise path is used to transport 
said cell to said destination node. 
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1 78. The apparatus of claim 77 wherein the system interconnect incKides an 

2 intermediate node between said source node and said destination node on one of 

3 said paths, and the link selection register access mechanism further comprises: 

4 a reconfiguration mechanism configured to reconfigure said link selection register 

5 at said source node to route said cell away fronr^aid intermediate node. 

1 79. The apparatus of claim 78 wherein the linx selection register access mechanism 

2 further comprises: / 

3 a failure detection mechanisin configured to detect a failed transaction on said 

4 preferred path; and / X 

4f 5 a recovery mechanism configured to retry sajc failed transaction on a non- 

=p 6 preferred path. / / i \ / 

Nj 1 80. The apparatus of claim 76/wh^xdn^aid system interconnect includes an 

\1 2 intermediate node and plurality of other nodes each having a node specific 

; ! . 3 link selection /eg\s{er/nd the link selection register access mechanism further 

□ 4 comprises: / 

.A 5 a link selection register modification mechanism configured to modify said node 

]% 6 specifi/link selection register for each of said plurality of other nodes to select a 

7 plurality of preferred paths to every other of said plurality of other nodes, each of 

8 saio plurality of preferred paths excluding said intermediate node. 
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1 81. A system interconnect apparatus for transporting a cell from a source node to a 

2 destination node on a network having a plurality of rings, each of said/plurality 

3 of rings having a plurality of nodes, said plurality of rings including a^source ring 

4 and a second ring with said source ring and said second ring connoted by a ring 

5 coupler node, said apparatus comprising: 

6 a cell construction mechanism in said source node configured to construct a cell 

7 with a routing tag having a first forward hop address anja a second forward hop 

8 addresses; 

9 a first transmission mechanism in said source node/6onfigured to transmit said 

10 cell onto said source ring; 

iOn a swallowing mechanism in said ring coupler /ode configured to swallow said cell 

T t 12 from said source ring; and 

SJ 13 a second transmission nWhanism injs^d ring coupler node configured to 

~ 14 transmit said cell onto saip second rinj 

i 

1 82. The apparatus of claim $1 where}*! the s]p6ond transmission mechanism further 

^ 2 comprises: 

■y 3 a hop update mechanifcm configured to replace said first forward hop address with 

4 said second forward hop ^daress in said routing tag by said ring coupler node. 



1 83. The apparatus of claj/n 81 wherein the second transmission mechanism further 

2 comprises: 

3 a response mechanism configured to transmit a response cell corresponding to 

4 said cell bacyto said source node by said ring coupler node. 
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1 84. The apparatus of claim 81 wherein the second transmission mechanism further 

2 comprises: / 

3 a response mechanism configured to transmit a response cell corresponding to 

4 said cell back to said source node by said destination node. / 

1 85. A ring-to-ring coupler node apparatus with an address for transporting a cell 

2 from a first ring to a second ring, said cell comprising a/routing tag, and said 

3 apparatus comprising: / 

4 a cell receiving mechanism configured to receive sraid cell from said first ring; 

5 a cell disposition mechanism configured to determine disposition of said cell 
2 6 solely from said routing tag and said address/ and 

fli 7 a cell transmission mechanism configured to transmit said cell onto said second 

SJ 8 ring. / < 

j ^y.. 1 86. An apparatus for recovering fron/loss of an inidtflfrequency reference signal on 

CI 2 a first path comprising: \/ / 

]Z Z 3 a delay mechanism cc nfiguralfo delay a/fjackup frequency reference signal to 

=0 4 generate a delayed frequency reference signal in phase with said initial frequency 

5 reference signal; W I 

6 a detector mechanism configured to detect loss of said initial frequency reference 

7 signal on said firsLpath; and 

8 a switch mechanism configured to emit said delayed frequency reference signal on 

9 said first path/ 

1 87. The apparatus of claim 86 wherein said backup frequency reference signal is a 

2 master /lock signal, or a frequency reference signal on a second path. 
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1 88. An apparatus for accessing a first bus connected to a system interconnect^ a 

2 first node comprising: / 

3 a bus capture mechanism at a second node configured to captured bus operation 

4 on a second bus connected to said system interconnect; / 

5 a first cell generation mechanism at said second node configured to convert said 

6 bus operation into a cell; / 

7 a first cell transportation mechanism configured/to transport said cell over said 

8 system interconnect from said second node to said first node; and 

9 a bus operation mechanism at said first noae configured to perform an equivalent 

10 bus operation on said first b6s after receipt of said cell by said first node. 

1 89. The apparatus of claim 8/8 wherein smid first Ms is a first PCI bus and said second 

2 bus is a second PCI bus. A / \ / 

1 90. The apparatus of claim 88 further comprising: 

2 a result acquisition mechanism at said first node configured to obtain a result 

3 from performance of samequivalent bus operation on said first bus; 

4 a second cell generation mechanism at said first node configured to convert said 

5 result into a seconxl cell; 

6 a second cell transportation mechanism at said first node configured to transmit 

7 said second /ell over said system interconnect from said first node to said second 

8 node; and/ 

9 a bus operation completion mechanism at said second node configured to 

10 complete said bus operation. 
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1 91. A method for automatically constructing a routing tag for a cell based on an 

2 address provided by a bus operation on a bus connected to a first node of a 

3 system interconnect comprising the steps of: 

4 (a) capturing said address from said bus; and 

5 (b) converting said address into a value stored in said routing tag. 

1 92. The method of claim 9 1 wherein step (b) further comprises: 

2 (bl) accessing said value from a first address mapping content addressable memory 

3 (fAMCAM) after assertion of said address to said fAMCAM. 

1 93. The method of claim 92 wherein said fAMCAM comprises a first register that 

2 defines an address window on said bus. 

1 94, The method of claim 93 wherein said system interconnect further comprises a 

2 second node with a second address mapping content addressable memory 

3 (sAMCAM) and a second register, and said method further comprises: 

4 (c) storing a configuration value in said first register; and 

5 (d) broadcasting said configuration value to said second node for storage in said 

6 second register. 

1 95. An apparatus for automatically constructing a routing tag for a cell based on an 

2 address provided by a bus operation on a bus connected to a first node of a 

3 system interconnect comprising: 

4 an address capturing mechanism configured to capture said address from said 

5 bus; and 

6 an address conversion mechanism configured to convert said address from said 

7 bus into a value stored in said routing tag of said cell. 
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96. The apparatus of claim 95 wherein the address conversion mechanism further 
comprises: 

a first address mapping content addressable memory (fAMCAM) configured to 
produce said value after assertion of said address to said fAMCAM. 

97. The apparatus of claim 96 wherein said fAMCAM comprises a first register that 
defines an address window on said bus. 

98. The apparatus of claim 97 wherein said system interconnect further comprises a 
second node with a second address mapping content addressable memory 
(sAMCAM) and a second register and said apparatus further comprises: 

a storage mechanism configured to store a configuration value in said first 
register; and 

a broadcast mechanism configured to broadcast said configuration value to said 
second node for storage in said second register. 
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